Introduction
The large number of papers dealing with problems of calibration (for example [1, 2 and 10]) shows the importance of calibration to any method of analytical measurement. The published literature addresses a variety of aspects of this complex and so far unsolved problem.
The Bayes methodology applied in this paper proved to be an efficient tool for handling problems which are similar to those found in calibration. The method allows candidates which are plausible with respect to measured data, expert experience and theoretical models (including the nature ofthe measurement errors) to be highlighted in calibration curves. The potential of the Bayesian framework was recognized by the editorial board of the journal Technometrics, who started a discussion about its relevance to the calibration problem [3] . The discussion was, however, devoted mainly to the theoretical aspects of Bayesian calibration and only linear calibration with normally distributed measurement error was considered in depth.
The authors attempt to show here how the Bayesian approach can be used and to illustrate that it is a practical and powerful tool for solving calibration problems (see also [11] ). This paper is complementary to Kirn) and Hangos (1989, [9] [8] ). The reader interested in further aspects of Bayesian statistics should consult [7] . Measurements 0.2-ml volume of the control sample and 0"2 ml of the stock solution were measured into a 5-ml sampling vial and the vial was sealed. The samples in vials were equilibrated at 50 C in the water-bath of the HS-250 for at least 20 min. Then a 0-8-ml gas sample was injected into the gas chromatograph by the HS-250 equipped with injection syringe 1001 LTSN (1 ml) (Hamilton, Bonaduz, Switzerland). The measurement was performed in sequences three times a day (at 9 a.m., 11 a.m. and p.m.). In the sequence there were five samples of 0"5, 0"8, 1"0, 2"0 and 3"0 g/1 ethanol content, all of which were measured in random order.
The chromatographic conditions were as follows: column, sililysed glass, 1"5 m long, 0"2 cm internal diameter filled with Carbopack C 800-100 mesh coated with 0"2% Carbowax, 1500; carrier gas, nitrogen, flow-rate 100 ml/min; detector, FID; injection septa, Tightsep 11 mm in diameter (Supelco, Bellefonte, Pennsylvania, USA). The temperatures used were: injection syringe, 95C; injector, 125 C; detector, 125 C; and column oven, 80C.
The quantitative evaluation was performed on the basis of the peak area and height ratio of ethanol and propan-1-ol.
Models for calibration
The models for calibration are derived using Bayesian calibration (see the section on the usual steps of Bayesian calibration). The necessary assumptions and models for head-space gas chromatography of liquid samples are as follows:
( (7) and (10) . (5) The prior distribution is chosen to be in the self-reproducing Gauss-Wishart form [7] 
